Increased pneumotoxicity of lipopolysaccharide from E.coli in nitric oxide deficient blood-perfused rat lungs.
Isolated lungs of Wistar rats were ventilated by air that was enriched with 5% CO2 and perfused with homologous blood in a closed circuit (9.5 +/- 1 ml/min) using Hugo Sachs apparatus type 829. Lipopolysaccharide from E.coli (LPS, serotype 0127:B8) at a selected sub-toxic concentration of 300 micrograms/ml added to recirculating blood produced a biphasic response. Instant transient increase in pulmonary arterial and venous perfusion pressures, and a decrease in air tidal volume, and fifty minutes later slowly progressing decrease in air tidal volume without changes in pulmonary haemodynamics, were observed. Inhibition of pulmonary nitric oxide synthase by instillation of NG-nitro-L-arginine methyl ester (L-NAME) at a final concentration of 300 microM to recirculating blood dramatically changed the response to LPS. In nitric oxide deficient lungs LPS caused prompt increase in arterial and venous pressures and a fall in air tidal volume with accompanying rise in airway resistance. Within 6.3 +/- 0.5 min a fulminant pulmonary oedema developed and all functions of the lung stopped abruptly. We conclude that pulmonary nitric oxide plays a defensive role in protecting rat lungs against LPS-induced injury.